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©  A  fully  automatic  single  push  button  type  umbrella. 
  An  umbrella  automatically  openable  and  closable  by  a 
single  push-button  operation  comprises  an  outer  tubular 
shaft  1  having  a  lower  ring  11  fixed  on  the  upper  end  thereof; 
an  intermediate  tubular  shaft  2  slidably  inserted  in  the  outer 
tubular  shaft  and  having  an  intermediate  ring  21  on  the  upper 
end  thereof;  an  upper  inner  shaft  4  slidably  inserted  in  the 
upper  end  of  the  intermediate  tubular  shaft  and  having  an 
upper  ring  41  fixed  on  the  upper  end  thereof;  a  lower  inner 
shaft  3  slidably  inserted  in  the  lower  end  of  the  intermediate 
tubular  shaft  and  having  on  the  lower  end  thereof  a  grip,  with 
operably  mountered  thereinside  a  first  spring  pawl  9  attached 
with  a  push-button  6  on  the  lower  end  thereof  and  a  second 
spring  pawl  95;  a  first  spring  7  fitted  over  the  intermediate 
tubular  shaft  between  the  intermediate  ring  and  the  lower 
ring;  and  a  second  spring  8  mounted  inside  the  intermediate 
tubular  shaft  between  the  upper  inner  shaft  and  the  lower 
inner  shaft. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a u t o m a t i c a l l y   o p e n a b l e  

and  c l o s a b l e   u m b r e l l a ,   more  p a r t i c u l a r l y ,   to   an  u m b r e l l a   w h i c h  

can   be  o p e n e d   and  c l o s e d   a u t o m a t i c a l l y   by  o p e r a t i n g  a   s i n g l e  

p u s h   b u t t o n .  

S e v e r a l   t y p e s   of  a u t o m a t i c  u m b r e l l a   w h i c h   c a n  b e   o p e n e d  

and  c l o s e d   a u t o m a t i c a l l y   h a v e   b e e n   d i s c l o s e d   in   t h e   p a s t ,   t o  

t a k e   f o r   e x a m p l e ,   U . S .   P a t e n t   No.  3 , 8 5 6 , 0 3 0   to   S a t o .   In  t h e  

p r i o r   a r t , . t h e   u m b r e l l a   e m p l o y s ,   h o w e v e r ,   two  push   b u t t o n  

means   f o r   o p e r a t i o n   of  o p e n i n g   and  c l o s i n g   r e s p e c t i v e l y .   Such  a n  

u m b r e l l a   is   no t   o n l y   c o m p l i c a t e d   in  c o n s t r u c t i o n ,   but   a l s o  

d i f f i c u l t   and  t r o u b l e s o m e   in  a s s e m b l i n g ,   and  h e n c e   ends   in  i t s   h i g h  

c o s t .   B e s i d e s ,   s i n c e   t h e   o p e r a t i n g   m e c h a n i s m   o c c u p i e s   m o r e  

s p a c e s ,   c o n s e q u e n t l y ,   t h e   s p a c e   f o r   o p e r a t i n g   such   a  m e c h a n i s m  

has   to   be  e n l a r g e d ,   t h i s   w i l l   i n e v i t a b l y   a f f e c t   t h e   a e s t h e t i c  

d e s i g n   of  t h e   u m b r e l l a .   F u r t h e r m o r e ,   s i n c e   t h e r e   is   no  s a f e t y  

d e v i c e   in   t h e   push   b u t t o n   m e a n s ,   i f   a  w r o n g   p u s h   b u t t o n   m e a n s  

i s   o p e r a t e d ,   t h e   u m b r e l l a   w h i c h   has   b e e n   o p e n e d  m a y   be  m i s t a k e n l y  

c l o s e d   or   i t   may  r e s u l t   in  m a l f u n c t i o n   of  t h e   m e a n s .  

I t   i s ,   t h e r e f o r e ,   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

o b v i a t e   s h o r t c o m i n g s   of  t h e   c o n v e n t i o n a l   a u t o m a t i c   u m b r e l l a  

p r e v i o u s l y   d i s c u s s e d ,   and  to   p r o v i d e   a  f u l l y   a u t o m a t i c   u m b r e l l a  

t h a t   can   be  o p e n e d  a n d   c l o s e d   by  o p e r a t i o n   o f  a  s i n g l e   p u s h  

b u t t o n .  

A n o t h e r   o b j e c t   of  t h e   i n v e n t i o n   i s   to   p r o v i d e   a  s i n g l e -  

p u s h - b u t t o n - c o n t r o l l a b l e ,   a u t o m a t i c   u m b r e l l a   w h e r e i n   t h e   p u s h  

b u t t o n   means   is   a  d o u b l e - l o c k   m e c h a n i s m   w h i c h   p r e v e n t s   t h e  

u m b r e l l a   f rom  o p e n i n g   to   c l o s i n g   w r o n g l y   or   f rom  c a u s i n g  

m a l f u n c t i o n   of  t h e   m e m b e r s   when  a  p e r s o n   p r e s s e s  a   wrong   m e a n s  

a c c i d e n t a l l y .  

A  f u r t h e r   o b j e c t   i s   to   p r o v i d e   a  s i n g l e - p u s h - b u t t o n -  

c o n t r o l l a b l e ,   a u t o m a t i c   u m b r e l l a   w h e r e i n   t h e   p u s h   b u t t o n   m e a n s  

f o r   o p e r a t i o n  i s   s l e n d e r  a n d   s i m p l e ,   and  w h i c h   e n a b l e s   t h e -  

o p e r a t i o n a l   p o r t i o n   of  t h e   u m b r e l l a   to  be  a e s t h e t i c a l l y   d e s i g n e d .  



An  a d d i t i o n a l   o b j e c t   i s   to   p r o v i d e   s u c h   an  u m b r e l l a   w h i c h  

i s   s i m p l e   in   c o n s t r u c t i o n ,   e a s y   to  m a n u f a c t u r e   and   w h o s e   c o s t  

of  p r o d u c t i o n   i s   l o w .  

O t h e r   a s p e c t s   and  a d v a n t a g e s   of  t he   p r e s e n t   i n v e n t i o n  

w i l l   become  a p p a r e n t   f rom  t h e   f o l l o w i n g   d e s c r i p t i o n   of   t h e  

p r e f e r r e d   e m b o d i m e n t ,   t a k e n  i n  c o n j u n c t i o n   w i t h   t h e   a c c o m p a n y i n g  

d r a w i n g s   in   w h i c h :  

F i g .   1  i l l u s t r a t e s   an  u m b r e l l a   of  t h e  i n v e n t i o n   in   p a r t l y  

s e c t i o n a l   e l e v a t i o n   in  t h e   c l o s e d   and  f o l d e d   s t a t e ;  

F i g .   2  s h o w s   an  u m b r e l l a   of  t h e   i n v e n t i o n   in   p a r t l y  

s e c t i o n a l   e l e v a t i o n   in  t h e   f u l l y   e x t e n d e d   p o s i t i o n ;  

F i g .   3  d e p i c t s   an  u m b r e l l a   of  t he   i n v e n t i o n   i n   p a r t l y  

s e c t i o n a l   e l e v a t i o n   in   t h e   c l o s i n g   s t a t e   f rom  t h e   p o s i t i o n   a s  

shown  in  F i g .   2 ;  

F i g .   4(A)  i s  a   s e c t i o n a l   v iew  of  t he   p o r t i o n   of   t h e  

u m b r e l l a   t a k e n   a l o n g   t h e   l i n e   A-A  in  F i g .   1;  . 

F i g .   4 (B)   i s   a  l o n g i t u d i n a l   s e c t i o n a l   v i ew   of   p o r t i o n   o f  

t h e   members   as   shown   in  F i g .   4 ( A ) ;  

F i g .   5  i l l u s t r a t e s   a  p o r t i o n   of  t h e   l o w e r   i n n e r   s h a f t  

member  w h e r e i n   a x i a l   s l o t   and  o p e n i n g s   a r e   s h o w n ;  

F i g .   6  i s   an  e n l a r g e d  s e c t i o n a l   v iew  of  a  d e t a i l  o f  

o p e r a t i o n   of  t h e   p u s h   b u t t o n   m e c h a n i s m   shown  in   F i g .   1;  a n d  

F i g .   7  i s   a  s e c t i o n a l   v i e w   of  t h e   c o m p o n e n t s   o f  a n o t h e r  

e m b o d i m e n t   s h o w i n g   t h e   e n g a g i n g   m e a n s  o f   t h e  o u t e r   s h a f t   m e m b e r . .  

R e f e r r i n g   i n i t i a l l y   to   F i g .   1,  an  a u t o m a t i c   u m b r e l l a   o f  

t h e   i n v e n t i o n   c o m p r i s e s   an  o u t e r   t u b u l a r   s h a f t   1,  an  i n t e r m e d i a t e  

t u b u l a r   s h a f t   2,  a  l o w e r   i n n e r   s h a f t   3,  an  u p p e r   i n n e r   s h a f t   4 ,  

a  p l u r a l i t y   of   r i b s   5,  an  o p e r a t i o n a l   push   b u t t o n   6,  a  f i r s t  

c o i l   s p r i n g   7  a n d   a  s e c o n d   c o i l   s p r i n g   8 .  T h e   o u t e r   s h a f t   1 

h a s   a t   t h e   u p p e r   end  a  l o w e r   r i n g   11  f i x e d   t h e r e t o   a n d   t h e  

i n t e r m e d i a t e   s h a f t   2  i s   s l i d a b l y   i n s e r t e d  i n   t h e   o u t e r   s h a f t   1 

and  is   p r o v i d e d   a t   t h e   u p p e r   end  w i t h   an  i n t e r m e d i a t e   r i n g   21 

f i x e d   t h e r e t o .   Of  t h e   two  i n n e r   s h a f t s ,   t h e   l o w e r   s h a f t   3  i s  

s l i d a b l y   i n s e r t e d   in   t h e   l o w e r   end  of  s a i d   o u t e r   s h a f t   2  a n d  

has   a t   t he   l o w e r   e n d  a  g r i p   31,   w h e r e a s   t h e   u p p e r   s h a f t   4  i s  



s l i d a b l y   i n s e r t e d   in  t h e   u p p e r   end  of  t h e   i n t e r m e d i a t e   s h a f t  

2  and  i s   p r o v i d e d   a t   t h e   u p p e r   end  p o r t i o n   w i t h   an  u p p e r   r i n g  

41  f i x e d   t h e r e t o .   S a i d   r i n g s   1 1 ,  2 1   and  41  a r e   c a r r y i n g  

p i v o t a b l y   e a c h   one  end  of  r i b s   5,  and  s u r r o u n d i n g   t h e   u p p e r  

p o r t i o n   of   t h e   i n t e r m e d i a t e   s h a f t   2  and  b e t w e e n   t h e   i n t e r m e d i a t e  

r i n g   21  and   l o w e r   r i n g   11  t h e r e   is   m o u n t e d   t h e  f i r s t   c o i l   s p r i n g  

7.  The  p u s h  b u t t o n   6  i s   o p e r a b l y   d i s p o s e d   b e t w e e n   t h e   l o w e r  

i n n e r   s h a . f t   3  and  t h e   u p p e r   p o r t i o n   of  t h e   g r i p   31,   and   e n c a s e d  

in  t h e   i n t e r m e d i a t e   s h a f t   2  and  b e t w e e n   t h e   u p p e r   i n n e r   s h a f t   4 

and  l o w e r   i n n e r   s h a f t   3  t h e r e   i s   m o u n t e d   t h e   s e c o n d   c o i l   s p r i n g   8 .  

W h i l e   t h e   u p p e r  e n d   of  t h e   a b o v e m e n t i o n e d   o u t e r   t u b u l a r  

s h a f t   1  i s   p r o v i d e d   w i t h   t he   l o w e r   r i n g   11,   t h e   l o w e r   end  i s  

f o r m e d   i n t o   an  e n l a r g e d   t u b u l a r   p o r t i o n   13  h a v i n g   an  i n w a r d l y  

e x t e n d i n g   a n n u l a r   f l a n g e   12.  In  a d d i t i o n ,   two  o p e n i n g s   15,  14 

a r e   f o r m e d   a t   t h e   l o w e r   end  p o r t i o n   and  t h e   m i d d l e   p o r t i o n   o n  

one  s i d e   of  t h e   o u t e r   s h a f t   1  r e s p e c t i v e l y   f o r   e n g a g i n g   w i t h  

' t h e   s e c o n d   s p r i n g   p a w l   95  w h i c h   w i l l   be  d e s c r i b e d   h e r e i n a f t e r .  

The  i n t e r m e d i a t e   s h a f t   2  b e i n g   s l i d a b l y   i n s e r t e d   in   t h e   o u t e r  

s h a f t   1  i s   l o n g e r   t h a n   the   l a t t e r   and  h a v i n g   a t   t h e  u p p e r   e n d  

an  i n t e r m e d i a t e   r i n g   21  f i x e d l y   m o u n t e d   t h e r e t o ;   t h e   i n n e r  

s i d e s   of  t h e   u p p e r  a n d   l o w e r   end  p o r t i o n s   t h e r e o f   a r e   f u r t h e r  

f o r m e d   w i t h   a t   l e a s t   one ,   p r e f e r a b l y   two  a c c o r d i n g   to   t h e  

p r e s e n t   e m b o d i m e n t ,   s y m m e t r i c a l l y   and  i n w a r d l y   g u i d e  c o n v e x  

p o r t i o n s   22 ,   2 2  a s   shown  in  F i g s .   4 ( A )  a n d   4 ( B ) .   W h e n  i n  

o p e r a t i o n ,   s a i d   two  c o n v e x   p o r t i o n s  2 2 ,   22  p r e v e n t  t h e  u p p e r  

and  l o w e r   i n n e r   s h a f t s   4,  3  f rom  r o t a t i n g   i n s i d e   t h e   i n t e r m e d i a t e  

s h a f t   2,  and  a l s o   a c t   as  g u i d e - p r o j e c t i o n   w h e n  t h e   two  i n n e r  

s h a f t s   3,  4  a r e   s l i d i n g   up  and  down  t h e r e i n .   I n   a d d i t i o n ,   t w o  

o p e n i n g   23,   and  24  a r e   d e f i n e d   on  one  s i d e   i n - t h e   w a l l   of   t h e  

i n t e r m e d i a t e   s h a f t   2  a t   t he   l o w e r   end  p o r t i o n   and  t h e   m i d d l e  

p o r t i o n   t h e r o f   r e s p e c t i v e l y .   The  f o r m e r   i s   l o c a t e d   b e t w e e n  

t h e   two  c o n v e x   p o r t i o n s   22,  22  to   a l l o w   t h e   e n l a r g e d   l o c k i n g  

head   92  of  t h e   f i r s t   s p r i n g   pawl  9  ( w h i c h   w i l l   be  d e s c r i b e d  

h e r e i n a f t e r )   to   be  e n g a g e d   t h e r e i n ,  a n d   t h e   l a t t e r   i s   l o c a t e d  

a b o v e  t h e   f i r s t   s p r i n g   pawl   9  to  a l l o w  a   s e c o n d   s p r i n g   pawl   95  



to   be  e n g a g e d   t h e r e i n .   Bo th   t h e   l o w e r   i n n e r   s h a f t   3  and  u p p e r  

i n n e r   s h a f t   4  a r e   d e f i n e d   w i t h   a t   l e a s t   o n e ,   b u t   p r e f e r a b l y  

two  s y m m e t r i c a l l y   a r r a n g e d   g u i d e - g r o o v e s   32,  4 2 . a s   i l l u s t r a t e d  

in  F i g s .   4(A)  and  4 ( B ) .   W h i l e   t h e   u p p e r   p o r t i o n   of  t h e   l o w e r  

i n n e r   s h a f t   3  i s   s l i d a b l y   i n s e r t e d   in  t he   l o w e r   p o r t i o n   o f  t h e  

i n t e r m e d i a t e   s h a f t   2,  t h e   l o w e r p o r t i o n   of  t h e   u p p e r   i n n e r  s h a f t  

4  i s   s l i d a b l y  i n s e r t e d   in  t h e   u p p e r   p o r t i o n   t h e r e o f ,   and   f u r t h e r ,  

t h e   c o n v e x   p o r t i o n s   22,   22  f o r m e d   a t   t h e   u p p e r   a n d   l o w e r   e n d  

p o r t i o n s   of  t h e   i n t e r m e d i a t e   s h a f t   2  a r e   e n g a g e d   in   t h e   g u i d e -  

g r o o v e s   42,  32  of  t h e   l o w e r   and  u p p e r   i n n e r   s h a f t s   3,  4  t o  

i m p e d e   r o t a t i o n   t h e r e o f   in  t h e   i n t e r m e d i a t e   s h a f t   2.  The  g r i p  

31  i s   f i x e d l y   m o u n t e d   to   t h e   l o w e r   end  p o r t i o n   of   t h e   l o w e r  

i n n e r  s h a f t   3  by  a  l o c k i n g   p i n   33  p r o v i d e d   t h e r e w i t h ,   and  a b o v e  

t h e   u p p e r   end  p o r t i o n   of  s a i d   g r i p   33  t h e r e   i s   m o u n t e d   an  s l e e v e  

member   35  h a v i n g   a t   one  s i d e   an  o b l o n g   o p e n i n g   34  and   r e c e i v i n g  

t h e   push   b u t t o n   6  o p e r a b l y   d i s p o s e d   t h e r e i n .  

L o c a t e d   i n s i d e   t h e   l o w e r   i n n e r   s h a f t   3  and  e x t e n d i n g   a l m o s t  

t h e   w h o l e   l e n g t h   t h e r e o f   i s   t h e   f i r s t   s p r i n g   p a w l   9  whose   f i x e d  

end  91  i s   f i x e d   in   a  r e c e s s   37  d e f i n e d   i n  t h e   u p p e r   p o r t i o n   o f  

t h e   l o w e r   i n n e r   s h a f t   3  and  in  t h e   m i d d l e   p o r t i o n   of   t h e   s p r i n g  

pawl   9  t h e r e   i s   f o r m e d   an  e n l a r g e d   l o c k i n g   h e a d   92  p r o t r u d i n g  

f rom  t h e  f r o n t   end   p o r t i o n   of  an  e l o n g a t e d   s l o t   38  f o r m e d   i n  

t h e   l o w e r   i n n e r   s h a f t   3  w h i l e   t h e   o t h e r   end  t h e r e o f   i s   f o r m e d .  

w i t h   a  F - s h a p e d   p r o j e c t i o n   93  b e i n g   more  e x t e n d e d   t h a n   t h e  

l o c k i n g   h e a d   92  and   h a v i n g   a  n o t c h   94  t h e r e o f .   The  p r o j e c t i o n  

93  i s   p r o t r u d i n g   b e h i n d   t h e   e l o n g a t e d   s l o t   38  i n t o   t h e   p u s h  

b u t t o n   6  w h i c h   i s   s l i d a b l y   m o u n t e d   t h e r t o .   The  p u s h   b u t t o n   6 

i s   in  t u r n   p r o t r u d i n g   f rom  t h e   o p e n i n g   34  of  t h e   s l e e v e   m e m b e r  

35,   and  has   a t   t h e   b e l o w   f r o n t   p o r t i o n   t h e r e o f   a  h o l e   61  a d a p t e d  

t o   be  s l i d a b l y   e n g a g e d   w i t h   t h e   p r o j e c t i o n   93,  w h i l e   a t   t h e  

h i n d e r   end  t h e r e o f   a  hook   p o r t i o n   62  i s   e x t e n d i n g   b e l o w  a n d  

f o r w a r d   and  a d a p t e d   to   be  e n g a g e d   w i t h   t h e   n o t c h   94  in   t h e   h i n d e r  

s i d e   of  t he   p r o j e c t i o n   93.  B e t w e e n   t he   i n n e r   f r o n t   w a l l   of   t h e  

h o l e   61  and  t h e   p r o j e c t i o n  9 3   t h e r e   i s   m o u n t e d   a  s p r i n g   63  a d a p t e d  

to   u r g e   t he   push   b u t t o n   6  a l w a y s   in   t h e   f o r w a r d  p o s i t i o n   so  t h a t  

t h e   hook  p o r t i o n  



62  i s   e n g a g e d   w i t h   t h e   n o t c h   94.  B e h i n d   t h e   a f o r e m e n t i o n e d  

s l o t   38  t h e r e   i s   f o r m e d   c o n t i n u o u s l y   t h e r e w i t h   an  e n l a r g e d  

r e c t a n g u l a r   o p e n i n g   39  w h i c h   c o i n c i d e s   w i t h   t he   o p e n i n g   3 4  

of  t h e   s l e e v e   member   35 .   Above  t h e   f i r s t   s p r i n g   p a w l   9  t h e r e  

i s  p r o v i d e d   w i t h   t h e   s e c o n d   s p r i n g   pawl   95  a t   t he   u p p e r   e n d  

of  t h e   i n n e r   s h a f t   3,  t h e   l o c k i n g   h e a d   96  of  wh ich   i s   p r o t r u d i n g  

f rom  t h e   o p e n i n g   30  i n t o   t h e   o p e n i n g   2 4  o f   t h e   i n t e r m e d i a t e  

s h a f t   2 . .   An  u p p e r   r i n g   41  i s   f i x e d l y   m o u n t e d   to   t h e   s l i g h t l y .  

mid  p o r t i o n   of  t h e   u p p e r   i n n e r   s h a f t   4,  t h e   u p p e r   t i p   of   w h i c h  

i s   s c r e w e d   w i t h   a  c a p   4 3 .  

A  p l u r a l i t y   of  r i b s   i n c l u d e s   u s u a l l y   8  to  10  dome  r i b s ,  

a  same  number   of  s t r e t c h e r   r i b s   52  and  a  same  number   of   s u p p o r -  

t i n g   r i b s   53.  One  end   of  e a c h   dome  r i b   51  i s   p i v o t a b l y   m o u n t e d  

a t   t h e   u p p e r   r i n g   41  w h i l e   t h e   o t h e r   end  r e m a i n s   f r e e   and   t h e  

m i d d l e   p o r t i o n   t h e r e o f ,   on  t h e   o t h e r   h a n d ,   i s   m o u n t e d   w i t h   a  

p i v o t   member  54  a d a p t e d   to   c o n n e c t   p i v o t a b l y   w i t h   one  end   o f  

t h e   s t r e t c h e r   r i b   5 2 ,  t h e   o t h e r   end  o f  w h i c h   i s ,   a g a i n   p i v o t a b l y  

m o u n t e d   a t   t h e   i n t e r m e d i a t e   r i n g   21.   The  m i d d l e   p o r t i o n   o f  

t h e   s t r e t c h e r   r i b   52  i s   a l s o   m o u n t e d   w i t h  a   p i v o t   m e m b e r  5 5  

a d a p t e d   to  c o n n e c t   p i v o t a b l y   w i t h   one  end  of  t h e   s u p p o r t i n g  

r i b   53  w h i l e   t h e   o t h e r   end   t h e r e o f   i s   p i v o t a b l y   m o u n t e d   a t   t h e  

l o w e r   r i n g   11.  The  c o i l   s p r i n g   7  p r o v i d e d   in   b e t w e e n   t h e  

i n t e r m e d i a t e   r i n g   21  a n d  l o w e r   r i n g   11,  i s   in   f r e e l y ,   e x t e n d e d  

c o n d i t i o n   when  t h e   u m b r e l l a  h a s   b e e n   c l o s e d   as  s h o w n  i n   F i g .   1 ;  

on  t h e   o t h e r   h a n d ,   t h e   c o i l  s p r i n g   8  i s   in   t h e   c o m p r e s s e d  

c o n d i t i o n   when  t h e   u m b r e l l a   h a s   been   c l o s e d ,   and  t e n d s  t o   u r g e  

t h e   u p p e r   i n n e r   s h a f t   4  and  l o w e r   i n n e r   s h a f t   3  u p w a r d   a n d  

downward   r e s p e c t i v e l y .   H o w e v e r ,   s i n c e   t h e   i n t e r m e d i a t e   s h a f t  

2  and  o u t e r   s h a f t   1  a r e   a l l   l o c k e d   by  way  of  t h e   l o c k i n g   h e a d s  

92  and  96  of  t h e   two  s p r i n g   p a w l s   9  and  95  a t   t h i s   t i m e ,   t h e  

c o i l   s p r i n g s   7,  8  a r e   u n a b l e   to   p u l l   a p a r t   t h e   i n t e r m e d i a t e  

s h a f t   2  and  t h e   o u t e r   s h a f t   1,  and  t h e   u p p e r   i n n e r   s h a f t   4 

and  t h e   l o w e r   i n n e r   s h a f t   3 .  

In  one  e m b o d i m e n t ,   an   o p e n i n g   16  w h i c h   c o i n c i d e s   w i t h   t h e  

o p e n i n g   23  of  t h e   i n t e r m e d i a t e   s h a f t   2  may  be  d e f i n e d  i n   t h e  



l o w e r   end  p o r t i o n   of  t h e   o u t e r   s h a f t   1  in  p l a c e   of  t h e   a f o r e -  

m e n t i o n e d   a n n u l a r   f l a n g e   12  . a s   shown  in  F i g .   7 .  

In  o p e r a t i o n ,   when  t h e   a u t o m a t i c   u m b r e l l a   of   t h e   i n v e n t i o n  

i s   in   f u l l y   c l o s e d  p o s i t i o n   as  shown  in  F i g .   1,  t h e   r i b s   a r e  

c o m p l e t e l y   t u r n e d   down:   t he   c o i l   s p r i n g   7  i s   f u l l y   e x t e n d e d  

and  r e l e a s e d - w h i l e   t h e   c o i l   s p r i n g   8  i s   b e i n g   c o m p r e s s e d ,  

t h e r e b y  e l a s t i c   e n e r g y   i s   a c c u m u l a t e d .   At  t h e  s a m e   t i m e ,   t h e  

o u t e r   t u b u l a r   s h a f t   1,  t h e   i n t e r m e d i a t e   t u b u l a r   s h a f t   2  a n d  

t h e   l o w e r   i n n e r   s h a f t   3  a r e   a l l   b e i n g   l o c k e d   by  t h e   two  s p r i n g  

p a w l s   9  and  96  so  as  to   k e e p   t h e   u m b r e l l a   i n  t h e   c l o s e d   c o n d i t i o n .  

F u r t h e r m o r e ,   t he   p u s h   b u t t o n   6  b e i n g   p o s i t i o n e d   in   t h e   u p p e r  

p a r t   of  t h e   o p e n i n g   34  has   t h e   hook  p o r t i o n   62  t h e r e o f   e n g a g i n g  

in  t h e   n o t c h   94  of  t h e   p r o j e c t i o n   9 3 .  

In  t h e   p r o c e s s   of  o p e n i n g   of  t h e   u m b r e l l a   f r o m   i t s   c l o s e d  

p o s i t i o n ,   t he   p u s h   b u t t o n   6  i s   d e p r e s s e d   and  w i t h   t h e   f i x e d  

end   91  as  a  s u p p o r i n g   p o i n t   in   a g a i n s t   t h e   r e s i l i e n t   f o r c e   o f  

t h e   s p r i n g   pawl  9  t h e   p r o j e c t i o n   93  i s   b e i n g   p u l l e d   down  t h e r e b y  

t i l l   t h e   l o c k i n g   h e a d   92  i s   d i s e n g a g e d   f rom  t h e   o u t e r   s h a f t   1 

and   r e t r a c t s   i n t o   t h e   o p e n i n g   23  of  t h e - i n t e r m e d i a t e   s h a f t   2 .  

B e c a u s e   t h e   push   b u t t o n   6  h a s   b e e n   so  m o u n t e d ,   t h a t   w h e n  i t   i s  

in   a  f o r w a r d   p o s i t i o n ,   i t   can   be  d e p r e s s e d   down  to   a  l e n g t h  

o n l y   w h e r e b y   t h e   l o c k i n g   h e a d   92  was  j u s t   r e l e a s e d   f r o m   e n g a -  

g e m e n t   in  t h e   f l a n g e   12  of  t h e   f i r s t   o u t e r   s h a f t   1,  i . e . ,  a  

s l i g h t   d i s t a n c e   of  d,   b u t   i s   s t i l l   e n g a g e d   in   t h e   o p e n i n g   2 3 -  

of  t h e   i n t e r m e d i a t e   s h a f t   2.  H e n c e ,   t h e   i n t e r m e d i a t e   s h a f t   2  

and   t h e   l o w e r   i n n e r   s h a f t   3  a r e   s t i l l   m a i n t a i n e d   i n   an  e n g a g i n g  -  

m a n n e r .   The  r e l e a s e d   o u t e r   s h a f t   1  b e i n g   b i a s e d   by  t h e   u p w a r d  

e x t e n s i o n   f o r c e   of  t h e   c o i l   s p r i n g   8  f o r c e s   t h e   s e c o n d   s p r i n g  

p a w l   95  to   d i s e n g a g e   f rom  t h e   o p e n i n g   14,  and  t h e   u p p e r   i n n e r  

s h a f t   4  to   move  u p w a r d   w i t h   r e s p e c t   to   t h e . i n t e r m e d i a t e   s h a f t  

2,  and  c o n s e q u e n t l y ,   t h e   u p p e r   r i n g   41  i s   a l s o   moved  u p w a r d  

a l o n g   w i t h   t he   u p p e r   i n n e r   s h a f t   4.  A l t h o u g h   t h e   r i b s   51  w h i c h  

a r e   p i v o t a b l y   m o u n t e d   to   t h e   r i n g   41  t e n d   to   move  u p w a r d   a l o n g  

w i t h   t h e   l a t t e r ,   h o w e v e r ,   s i n c e   t h e   mid  p o r t i o n   of  t h e   r i b   51 

i s   p i v o t a b l y   c o n n e c t e d   w i t h   one  end  of  t h e   s t r e t c h e r   r i b   5 2 ,  



t h e   o t h e r   end  of  wh ich   b e i n g   p i v o t a b l y   m o u n t e d   t o   t h e   i n t e r -  

m e d i a t e   r i n g   21  and  f u r t h e r ,   t h e   i n t e r m e d i a t e   r i n g  2 1   b e i n g  

h e l d   f i x e d   w i t h   r e s p e c t   to  t h e   i n t e r m e d i a t e   s h a f t   2,  t h e   d o m e  

r i b s   51  a r e ,   t h e r e f o r e ,   t u r n e d   u p  g r a d u a l l y   as   t h e   u p p e r   r i n g  

41  i s   b e i n g   e x t e n d e d   upward   and   t h e   s t r e t c h e r   r i b  5 2  w i t h   t h e  

p i v o t   p o i n t   of  t h e   i n t e r m e d i a t e   r i n g   21  as  c e n t e r  i s   m o v i n g  

u p w a r d .   A l o n g   w i t h   t he   u p w a r d   m o v e m e n t   of  t h e   s t r e t c h e r   r i b s  

52,   t h e   s u p p o r t i n g   r i b s   53  p i v o t a b l y   c o n n e c t e d   t h e r e t o   i n  

a g a i n s t   t h e   s p r i n g   f o r c e   of  c o i l   s p r i n g   7  p u l l s   up  t h e   o u t e r  

s h a f t   1  w i t h   r e s p e c t   to  t he   i n t e r m e d i a t e   s h a f t   2.  The  c o i l  

s p r i n g   7  in  b e t w e e n   the   i n t e r m e d i a t e   r i n g   21  and   l o w e r   r i n g   11 

i s   t h e r e f o r e   c o m p r e s s e d   by  t h e   u p w a r d   e x t e n s i o n   of  t h e   o u t e r  

s h a f t   1  and  an  e l a s t i c   e n e r g y   i s   a c c u m u l a t e d   t h e r e b y   f o r   u s e  

in   c l o s i n g   t h e   u m b r e l l a   n e x t   t i l l   t h e  s e c o n d   s p r i n g   pawl  95 

e n g a g e s   in   t h e   l o w e r   o p e n i n g   15  of  t h e   o u t e r   s h a f t   1.  When 

t h e   c o i l   s p r i n g   7  i s   f u l l y   c o m p r e s s e d   and  b o t h   f o r c e s   of  t h e  

s p r i n g s   7,  8  a r e   in  e q u i l i b r i u m   s t a t e ,   t h e   u p p e r   i n n e r   s h a f t  

4  a n d   t h e   o u t e r   s h a f t   1  e x t e n d   no  more   and  t h e   c o i l   s p r i n g   8 ,  

s t i l l   r e t a i n i n g   some  e x t e n s i o n   f o r c e ,  - i s   in   a  p a r t i a l l y   e x t e n d e d  

c o n d i t i o n .   The   u m b r e l l a   i s   o p e n e d   now  in   a  f u l l y   e x t e n d e d  

s t a t e   r e a d y   f o r   u s e   as  shown  in   F i g .   2.. 

When  an  u m b r e l l a   which   h a s  b e e n   o p e n e d   in   n e x t   to   b e  

c l o s e d ,   t h e   p u s h   b u t t o n , a s   i l l u s t r a t e d   in   F i g .   6,  i s   d e p r e s s e d  

d o w n w a r d   in  a g a i n s t   the   s p r i n g   f o r c e - o f   t h e   c o i l   s p r i n g  6 3  

and  t h e n   t o w a r d   t h e   e n l a r g e d   o p e n i n g   39 .   T h e  p u s h   b u t t o n   6 ,  

in   o p p o s i n g   t h e   e l a s t i c   f o r c e   of   t h e   s p r i n g   p a w l   9  and  b e i n g  

in  e x a c t l y   a b o v e   s a i d   o p e n i n g   39  now,   i s   moved  i n t o   t h e   u n d e r -  

m o s t   p o s i t i o n   w h e r e b y   the   l o c k i n g   h e a d   9 2 . i s   d i s e n g a g e d   f r o m  

t h e   o p e n i n g   23  of  t h e   i n t e r m e d i a t e   s h a f t   2.  A l t h o u g h   t h e  

p a r t i a l   e x t e n s i o n   f o r c e   of  t h e   c o i l   s p r i n g   8  t e n d s   to   u r g e  
t h e   l o w e r   i n n e r   s h a f t   3  to  move  d o w n w a r d , i n   o t h e r   w o r d , t o   push   s a i d  

s h a f t   3  o u t w a r d ,   n e v e r t h e l e s s ,   s i n c e   t h e   g r i p   i s   h e l d   f i r m l y  

by  a  p e r s o n   and  t h e   l o w e r   i n n e r   s h a f t   3  i s   s t a t i o n a r y ,   t h e  

e x t e n s i o n   f o r c e  o f  t h e   s e c o n d   c o i l   s p r i n g   8  a c t s   i n s t e a d   o n  
t h e   u p p e r   i n n e r   s h a f t   4  which   i s   made  to   s l i d e   u p w a r d   and  t o  



b r i n g   the   r i b s   51  t o   c l o s e   t h e r e b y .   M e a n w h i l e ,   as  t h e   i n t e r -  

m e d i a t e   s h a f t   2  i s   in   a  f r e e l y   s l i d a b l e   s t a t e ,   t h e   e x t e n -  

s i o n   f o r c e   of  t h e   f i r s t   c o i l   s p r i n g  7   a c t s   v i a   t h e   i n t e r m e d i a t e  

r i n g   21  to   u r g e   t h e   i n t e r m e d i a t e   s h a f t   2  to   move  u p w a r d   and  t h e   o u i  

s h a f t   1  d o w n w a r d .   When  t h e   i n t e r m e d i a t e   s h a f t   2  m o v e s   u p w a r d ,  

t h e   s e c o n d   s p r i n g   p a w l   95  i s   f o r c e d   to   r e t r a c t   i n t o   t h e   o p e n i n g  

3 0  a n d   to  be  d i s e n g a g e d   f rom  t h e   h o l e   24  and  1 4  b y   t h e   l o w e r  

s i d e   w a l l   o f  t h e   h o l e   24  c o o p e r a t i n g   w i t h   t h e   s l o p   of  t h e   l o c k i n g  

h e a d ,   t h u s   t h e   o u t e r   t u b e   t h e n   s l i d e s   d o w n w a r d   r e l a t i v e   to   t h e  

i n t e r m e d i a t e   s h a f t   2.  The  m o v e m e n t   of  t h e   two  s h a f t   1 ,  2   c a u s e   t h  
r i b s   t o  b e  t u r n e d   down  to  t h e   c l o s i n g   p o s i t i o n   t h r o u g h   t h e   l i n k e d  

m o v e m e n t   of  s t r e t c h e r   r i b s   and  s u p p o r t i n g   r i b s   52 ,   53  a l o n g  

w i t h   t he   r i n g s   11 ,   21  and  41  r e s p e c t i v e l y   t i l l   b o t h   c o i l   s p r i n g s  

7  and  8  a r e   in   t h e i r   e x t e n d e d   and  s u b s t a n t i a l l y   u n s t r e s s e d  

c o n d i t i o n ,   and  t h e   u m b r e l l a   i s   c l o s e d   as  shown  in   F i g .   3.  A s  

a  n e x t   and  f i n a l   s t e p   of  t h e   s e r i e s   of  o p e r a t i o n s ,   t h e   s h a f t  

i s   c o n t r a c t e d   by  h o l d i n g   t h e   u m b r e l l a   down  a g a i n s t   t h e   g r o u n d  

or  any  h a r d   s u r f a c e   and  a p p l y i n g   c o m p r e s s i o n   f o r c e   a t   t h e  

o p p o s i t e   e n d s   of   t h e   s h a f t ,   i . e . ,   a t   t h e   t i p   o f   t h e   u p p e r   i n n e r  

s h a f t   4  and  t h e   g r i p   31,  in  o p p o s i n g   t h e   e x t e n s i o n   f o r c e   o f  

t h e   c o i l   s p r i n g   8 . .   As  t h e   c o m p r e s s i o n   f o r c e   i s   a p p l i e d ,   t h e  

l o w e r   i n n e r   s h a f t   3  i s   i n s e r t e d   d e e p l y   i n t o   t h e   i n t e r m e d i a t e  

s h a f t   2  by  c o m p r e s s i n g   t h e   c o i l   s p r i n g   8  u n t i l   t h e   l o c k i n g  

h e a d   92  of  t h e   f i r s t   s p r i n g   pawl   9  in   t h e   l o w e r  i n n e r   s h a f t   3 

e n g a g e s   i n t o   t h e   o p e n i n g   23  of  t h e   i n t e r m e d i a t e   s h a f t   2  a n d  

p r o t r u d e s   i n t o   t h e   e n l a r g e d   t u b u l a r   p o r t i o n   1 3  o f   t h e   o u t e r  

s h a f t  1   t h e r e b y   l o c k i n g   a g a i n s t   t h e   e n g a g i n g   m e a n s   12  a n d  

m a k i n g   t h e   i n t e r m e d i a t e   s h a f t   2  and  t he   o u t e r   s h a f t   1  a  s i n g l e  

s h a f t   t o g e t h e r   w i t h   t h e   u p p e r   i n n e r   s h a f t   3.  On  t h e  o t h e r  

h a n d ,   t h e   c o m p r e s s i o n   f o r c e   of  t h e   f i r s t   c o i l   s p r i n g  7   has   n o w  

w e a k e n e d   and  i s   in   a  f r e e   s t a t e   w h e r e a s   t h e   s e c o n d   c o i l  s p r i n g  

8  i s   in  a  c o m p r e s s e d   p o s i t i o n   and  t h e   e n e r g y   i s   a c c u m u l a t e d  

t h e r e b y   to  be  c o n s u m e d   f o r   a u t o m a t i c a l l y   c l o s i n g   u m b r e l l a  

a f t e r   i t   has   b e e n   o p e n e d .  



In  t h e   e m b o d i m e n t   d e s c r i b e d   above   and   s h o w n   in  F i g .   1 

t h r o u g h   7,  n o t   o n l y   i s   t h e   o p e r a t i o n   of  o p e n i n g   and  c l o s i n g  

of  t he   u m b r e l l a   t h a t   c a n  b e   p e r f o r m e d   w i t h   a  s i n g l e   push   b u t t o n ,  

bu t   a l s o   t h e   m i s f u n c t i o r i   o r  m a l f u n c t i o n   of   t h e   m e c h a n i s m   c a n  

be  a v o i d e d   due   to   t h e   f u n c t i o n   of  t he   d o u b l e - l o c k   c o n s t r u c t i o n .  

In  a c h i e v i n g   t h e  c l o s i n g   of  t h e   u m b r e l l a   when   i t   i s   in  an  o p e n e d  

s t a t e ,   t h e   p u s h  b u t t o n   6  mus t   be  d e p r e s s e d   d o w n w a r d   in   a g a i n s t  

t h e   e x t e n s i o n   f o r c e   of  t h e   s p r i n g   63  and  t h e n   t o w a r d   t h e   i n n e r  

s i d e   of  t h e   s l e e v e   member   35  so  t h a t   t h e   i n t e r m e d i a t e   s h a f t   2 

is   d i s e n g a g e d   f rom  t h e   u p p e r   i n n e r   s h a f t   3;  n o t h i n g   w i l l  h a p p e n  

i f   t he   p u s h   b u t t o n   i s   m e r e l y   p r e s s e d   or  p u l l e d   down .   H e n c e ,  

t he   u m b r e l l a   w h i c h   has   b e e n   o p e n e d   w i l l   n o t   c l o s e   i f   t h e   p u s h  

b u t t o n   i s   a c c i d e n t a l l y   p r e s s e d   on.  F u r t h e r m o r e ,   u n l i k e   t h e  

c o n v e n t i o n a l   a u t o m a t i c   u m b r e l l a   w h e r e i n   d i f f e r e n t   push   b u t t o n s  

have   to  be  o p e r a t e d   s e p a r a t e l y ,   t h e   u m b r e l l a   of   t h e   i n v e n t i o n  

is   v e r y   c o n v e n i e n t   to   u s e .   S t i l l   f u r t h e r ,   t h e   u m b r e l l a   a c c o r d i n g  

to  t h e   i n v e n t i o n   i s   s i m p l e   in  c o n s t r u c t i o n   and   t h e   push   b u t t o n  

p o r t i o n   c a n   be  e s t h e t i c a l l y   d e s i g n e d   a c c o r d i n g l y .  

A l t h o u g h   t e h   i n v e n t i o n   has   been   d e s c r i b e d   i n   d e t a i l   w i t h  

r e f e r e n c e   t o   i t s   p r e s e n t l y   p r e f e r r e d   e m b o d i m e n t ,   i t   w i l l   b e  

u n d e r s t o o d   by  one  of   o r d i n a r y   s k i l l   in   t h e   a r t   t h a t   v a r i o u s  

m o d i f i c a t i o n s   can   be  made  w i t h o u t   d e p a r t i n g  f r o m   t h e   s p i r i t  

and  s c o p e   o f   t h e   i n v e n t i o n .  



1.  An  a u t o m a t i c   u m b r e l l a   c o m p r i s i n g   a  s h a f t   ( 1 . 2 . 3 , 4 ) ,  

a  h a n d l e   ( 3 1 ) ,   a  r i b   a s s e m b l y   ( 5 ) ,   and  s p r i n g s   ( 7 , 8 )   a n d  

c o n t r o l   m e a n s   (6)  fo r   e r e c t i n g   and  c o l l a p s i n g   t h e  

u m b r e l l a ,  

c h a r a c t e r i s e d   by  an  o u t e r   t u b u l a r   s h a f t   (1)  h a v i n g   a 

l o w e r   r i n g   (11)   f i x e d   to  t h e   u p p e r   p o r t i o n   t h e r e o f ,  

an  e n g a g i n g   means  (13)   f o r m e d   at   t he   l o w e r   e n d  

p o r t i o n   t h e r e o f ,   and  two  o p e n i n g s   ( 1 4 . 1 5 )   f o r m e d   a t  

t he   m i d d l e   and  l ower   p o r t i o n s   t h e r e o f :  

an  i n t e r m e d i a t e   t u b u l a r   s h a f t   (2)  h a v i n g   s a i d   o u t e r  

t u b u l a r   s h a f t   (1)  s l i d a b l y   h o u s e d   t h e r e t o ,   an  i n t e r -  

m e d i a t e   r i n g   (21)  f i x e d   to   t h e   u p p e r   p o r t i o n  

t h e r e o f ,   a t   l e a s t   one  c o n v e x   p o r t i o n   f o r m e d   a t   t h e  

w a l l s   of  t he   u p p e r   and  l o w e r   p o r t i o n s   t h e r e o f ;   a n d  

two  e n g a g i n g   o p e n i n g s   ( 2 3 ,   24)  p r o v i d e d   on  one  s i d e  

in  t h e   w a l l   of  t he   l o w e r   p o r t i o n   and  t h e   m i d d l e  

p o r t i o n   t h e r e o f :  

a   l o w e r   i n n e r   s h a f t   ( 3 ) ,   s l i d a b l y   i n s e r t i b l e   in  t h e  

l o w e r   end  p o r t i o n   of  s a i d   i n t e r m e d i a t e   t u b u l a r  

s h a f t ,   h a v i n g   a  g r i p   (31 )   m o u n t e d   to  t h e   l o w e r   e n d  

of  t h e   p o r t i o n   p r o t r u d i n g   f rom  s a i d   i n t e r m e d i a t e  

t u b u l a r   s h a f t   t h e r e o f ,   f i r s t   and  s e c o n d   s p r i n g   p a w l s  

( 9 , 9 5 )   p r o v i d e d   t h e r e i n   a t   t h e   l o w e r   and  u p p e r   e n d  

p o r t i o n s   f o r   e n g a g i n g   and  d i s e n g a g i n g   s a i d  

i n t e r m e d i a t e   s h a f t   and  s a i d   o u t e r   t u b u l a r   s h a f t s ,  

and  a  p u s h   b u t t o n   member   (6)  a d a p t e d   f o r   c o n t r o l l i n g  



t h e   f i r s t   s p r i n g   pawl   ( 9 ) ,   s a i d   push   b u t t o n   b e i n g  

s l i d a b l y   m o u n t e d   to  t h e   l o w e r   end  of  t h e   f i r s t  

s p r i n g   pawl   and  p o s i t i o n e d   in  t he   u p p e r   p o r t i o n   o f  

s a i d  g r i p :  

an  u p p e r   i n n e r   s h a f t   (4)  s l i d a b l y   i n s e r t i b l e   i n   t h e  

u p p e r   end  p o r t i o n   of  s a i d   i n t e r m e d i a t e   t u b u l a r   s h a f t  

( 2 ) ,   h a v i n g   a  cap   (43)   on  the   u p p e r   end  t h e r e o f   a n d  

an  u p p e r   r i n g   (41 )   f i x e d   a t   the   u p p e r   p o r t i o n  

t h e r e o f ;  

a  p l u r a l i t y   of  r i b s   i n c l u d i n g   dome  r i b s   (51 )   one   e n d  

t h e r e o f   b e i n g   p i v o t a b l y   c o n n e c t e d   to  s a i d   u p p e r   r i n g  

(41)   and  t h e   o t h e r   end  b e i n g   f r e e ,   s t r e t c h e r   r i b s  

(52)   one  end  t h e r e o f   b e i n g   p i v o t a b l y   c o n n e c t e d   t o  

s a i d   i n t e r m e d i a t e   r i n g   (21)   and  t he   o t h e r   end  b e i n g  

p i v o t a b l y   c o n n e c t e d   to  t h e   n e a r - m i d d l e   p o r t i o n   o f  

s a i d   dome  r i b s ,   and  s u p p o r t i n g   r i b s   (53)   one   e n d  

t h e r e o f   b e i n g   p i v o t a b l y   c o n n e c t e d   to  t h e   l o w e r   r i n g  

(11)   and  t h e   o t h e r   end  b e i n g   p i v o t a b l y   c o n n e c t e d   t o  

t h e   n e a r - m i d d l e   p o r t i o n   of  s a i d   s t r e t c h e r   r i b s :  

a  f i r s t   s p r i n g   m e a n s   (7)  f o r   c l o s i n g   the   u m b r e l l a   a n d  

p r o v i d e d   on  t h e   u p p e r   end  p o r t i o n   of  s a i d  

i n t e r m e d i a t e   t u b u l a r   s h a f t   and  b e t w e e n   s a i d  

i n t e r m e d i a t e   and  s a i d   l o w e r   r i n g s ;   a n d  

a  s e c o n d   s p r i n g   m e a n s   (8)  a d a p t e d   f o r   o p e n i n g   t h e  

u m b r e l l a   b e i n g   p r o v i d e d   in  s a i d   i n t e r m e d i a t e   t u b u l a r  

s h a f t   a n d  b e t w e e n   s a i d   u p p e r   and  l o w e r   i n n e r   s h a f t s .  



2.  A  f u l l y   a u t o m a t i c   s i n g l e   push   b u t t o n   u m b r e l l a  

a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i s e d   in  t h a t   s a i d   l o w e r  

i n n e r   s h a f t   (3)  is   f o r m e d   w i t h   an  a x i a l l y   e l o n g a t e d   s l o t  

( 3 8 )   h a v i n g   an  e n l a r g e d   o p e n i n g   (39)   a t   t h e   l o w e r   e n d  

t h e r e o f   and  an  u p p e r   o p e n i n g   on  u p p e r   end  p o r t i o n   o f  

s a i d   l ower   i n n e r   s h a f t ,   i n s i d e   t h e   l o w e r   i n n e r   s h a f t  

t h e r e   b e i n g   p r o v i d e d   a  f i r s t   s p r i n g   pawl  member   (9)  a n d  

a  s e c o n d   s p r i n g   pawl   member   (95)   f o r   l o c k i n g   s a i d  

i n t e r m e d i a t e   t u b u l a r   s h a f t   and  o u t e r   t u b u l a r   s h a f t ,   t h e  

u p p e r   end  of  t h e   f o r m e r   b e i n g   f i x e d l y   a t t a c h e d   to  t h e  

u p p e r   end  w a l l   of  s a i d - l o w e r   i n n e r   s h a f t ,   t h e   l o w e r   e n d  

b e i n g   f r e e   and  p r o v i d e d   w i t h   a  p r o j e c t i o n   p r o t r u s i b l e  

f r o m   the   l o w e r   end  of  s a i d   e l o n g a t e d   s l o t ,   and  t h e  

m i d d l e   p o r t i o n   b e i n g   f o r m e d   w i t h   a  l o c k i n g   head   ( 9 2 ) ,  

s a i d   l o c k i n g   head   b e i n g   p r o t r u s i b l e   f rom  t h e   u p p e c  

p o r t i o n   of  s a i d   e l o n g a t e d   s l o t ,   and  s a i d   p r o j e c t i o n  

b e i n g   s l i d a b l y   e n g a g e a b l e   w i t h   s a i d   push   b u t t o n   m e m b e r  

(6)   and  the   s e c o n d   s p r i n g   pawl   member   (95)   b e i n g  

e n g a g e a b l y   m o u n t e d   to   t h e   u p p e r   end  p o r t i o n   of  t h e   l o w e r  

i n n e r   s h a f t   a b o v e   t h e   f i r s t   s p r i n g   member :   when  t h e  

u m b r e l l a   is  in   c l o s e d   p o s i t i o n ,   s a i d   l o c k i n g   head  ( 9 2 )  

of  t h e   f i r s t   s p r i n g   pawl   (9)  is   e n g a g e d   in  the   l o w e r  

o p e n i n g   (23)  of  s a i d   i n t e r m e d i a t e   t u b u l a r   s h a f t   and  t h e  

e n g a g i n g   means   (12)   of  s a i d   o u t e r   t u b u l a r   s h a f t ,   and  t h e  

s e c o n d   s p r i n g   pawl  (95)   i s   e n g a g e d   in   the   u p p e r   o p e n i n g  

(24 )   of  the   i n t e r m e d i a t e   t u b u l a r   s h a f t   and  t he   u p p e r  

o p e n i n g   (14)  of  t h e   o u t e r   s h a f t ,   and  when  t h e   u m b r e l l a  



i s   o p e n ,   s a i d   l o c k i n g   head  (92)   i s   e n g a g i n g   in  t h e   l o w e r  

o p e n i n g   (23)   of  s a i d   i n t e r m e d i a t e   t u b u l a r   s h a f t   o n l y ,  

and  t h e   s e c o n d   s p r i n g   pawl  (95)   i s   e n g a g i n g   in  t h e   u p p e r  

o p e n i n g   (24)   of  t he   i n t e r m e d i a t e   t u b u l a r   s h a f t   (2)  a n d  

t h e   l o w e r   o p e n i n g   (15)   of  t h e   o u t e r   t u b u l a r   s h a f t   ( 1 ) .  

3.  A  f u l l y   a u t o m a t i c   s i n g l e   p u s h   b u t t o n   u m b r e l l a  

a c c o r d i n g   to  c l a i m   2  c h a r a c t e r i s e d   in  t h a t   s a i d   p u s h  

b u t t o n   member  (6)  c o m p r i s e s   a  s l e e v e   member   (35)   m o u n t e d  

on  t h e   f r o n t   end  of  s a i d   g r i p   and  p r o v i d e d   w i t h   a  p u s h  

b u t t o n   o p e n i n g   (34)  in  t h e   s i d e   t h e r e o f   w h i c h   c o i n c i d e s  

in  p o s i t i o n  w i t h   s a i d   e n l a r g e d   o p e n i n g   ( 3 9 )   of  t h e  

e l o n g a t e d   s l o t :   a  push   b u t t o n   (6)   w h i c h   i s   m o u n t e d   i n  

t h e   p u s h   b u t t o n   o p e n i n g   of  s a i d   s l e e v e   member   and  i s  

s l i d a b l y   e n g a g e a b l e   in  t h e   p r o j e c t i o n   of  s a i d   f i r s t  

s p r i n g   pawl   member  t h r o u g h   t h e   o p e n i n g   t h e r e b e l o w .  

h a v i n g   u n d e r n e a t h   a  hook  p o r t i o n   (62 )   e n g a g e a b l e   in  a  

n o t c h   (94)   f o r m e d   a t   t he   u n d e r s i d e   of  s a i d   p r o j e c t i o n ;  

and  a  s p r i n g   means  (63)   w h i c h   i s   p r o v i d e d   in   a  c a v i t y   o f  

s a i d   p u s h   b u t t o n ,  b e t w e e n   t h e   f r o n t   w a l l   of  s a i d   c a v i t y  

and  t h e   f r o n t   end  of  s a i d   p r o j e c t i o n ,   w h e r e b y   s a i d   p u s h  

b u t t o n   is   a l w a y s   b i a s e d   t o w a r d s   t h e   f r o n t   s i d e   and  s a i d  

hook   p o r t i o n   t h e r e o f   is  made  to   e n g a g e   in   s a i d  n o t c h .  



4.  A  f u l l y   a u t o m a t i c   s i n g l e   push   b u t t o n   u m b r e l l a  

a c c o r d i n g   to  c l a i m   2  or  3  c h a r a c t e r i s e d   in   t h a t   s a i d  

push  b u t t o n   (6)  i s   a r r a n g e d   s u c h   t h a t   t h e r e   i s  a n   o p e r a -  

t i n g   d i s t a n c e   p r o v i d e d   t h e r e u n d e r ,   w h e r e b y   s a i d   p u s h  

b u t t o n   c a n   be  p u s h e d   depp  e n o u g h   o n l y   to   d i s e n g a g e   s a i d  

l o c k i n g   h e a d  ( 9 2 )   of  s a i d   f i r s t   s p r i n g  p a w l  m e m b e r   f r o m  

s a i d   e n g a g i n g   means   (12)   of  s a i d   o u t e r   t u b u l a r   s h a f t .  

s a i d   l o c k i n g   h e a d   r e m a i n i n g   e n g a g e d   in   s a i d   o p e n i n g   ( 2 3 )  

of  s a i d   i n t e r m e d i a t e   t u b u l a r   s h a f t   when  s a i d   p u s h   b u t t o n  

is  d e p r e s s e d   in  t he   n o r m a l   p o s i t i o n ,   and  on  b e i n g  

f u r t h e r   p u l l e d   d o w n w a r d   and  d e p r e s s e d   i n t o   s a i d   e n l a r g e d  

o p e n i n g ,   s a i d   p u s h   b u t t o n   w i l l   t h e r e b y   p a s s   t h r o u g h   s a i d  

e n l a r g e d   o p e n i n g ,   s a i d   l o c k i n g   head   ( 9 2 )   b e i n g   m o v e d  

downward   t o   be  d i s e n g a g e d   f rom  s a i d   two  o p e n i n g s   of  s a i d  

i n t e r m e d i a t e   and  o u t e r   t u b u l a r   s h a f t s .  

5.  A  f u l l y   a u t o m a t i c   s i n g l e   p u s h - b u t t o n   u m b r e l l a -  

a c c o r d i n g   to  c l a i m   1,  2,  3  or  4,  c h a r a c t e r i s e d   in   t h a t  

w h e r e i n   s a i d   s e c o n d   s p r i n g   means   (8)  i s   in   c o m p r e s s e d  

c o n d i t i o n   w h e r e a s   s a i d   f i r s t   s p r i n g   m e a n s   (7 )   i s   i n  

u n s t r e s s e d   and  f r e e l y   e x t e n d e d   c o n d i t i o n   w h e n   s a i d  

u m b r e l l a   i s   in  f u l l y   c l o s e d   p o s i t i o n ;   when   s a i d  

u m b r e l l a   i s   in  o p e n e d   p o s i t i o n ,   s a i d   f i r s t   s p r i n g   m e a n s  

(7)  i s   i n   i t s   c o m p r e s s e d   s t a t e   and  s a i d   s e c o n d   s p r i n g  

means  (8)   i s   in   a  p a r t i a l l y   c o m p r e s s e d   c o n d i t i o n :   w h e n  

s a i d   u m b r e l l a   i s   to  be  c l o s e d   f rom  i t s   o p e n e d   c o n d i t i o n ,  

s a i d   f i r s t   s p r i n g   means   (7)  w i l l   be  e x t e n d i n g   and  i n  

f r e e   s t a t e   w h e r e a s   s a i d   s e c o n d   s p r i n g   m e a n s   (8)  w i l l  

s t i l l   be  in   t h e   u n s t r e s s e d   or  e x t e n d e d   s t a t e .  
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